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The focal length on a concave lens may be found by combining it with a more powerful convex lens of known focus.
Aberration of Lenses.—The formula (1) determines the point at which a ray, originally parallel to the axis and at but a short distance from it, crosses the axis after passage through the lens. When, however, the ray considered is not quite close to the axis, the point thus determined varies with the distance y. In the ease of a convex lens the ray DPI (fig. 15), distant HG (= y} from the axis, crosses it after refraction at a point F' which lies nearer
Pig. 15.
to the lens than the point F determined by (1), and corresponding to an infinitely small value of y. The distance F'F is called the longitudinal aberration of the ray, and may be denoted by Bf.
The calculation of the longitudinal aberration as dependent upon the refractive index (^t) and the anterior and posterior radii of the surfaces (?•, ,s) is straight forward, but is scarcely of sufficient interest to be given at length in a work like the present. It is found that
r, s, and /being related as usual by (1).
The first question which suggests itself is whether it is possible so to proportion r and s that the aberration may vanish. Writing for brevity R, S, F respectively for r~\ s^,/"1, and taking
we get
Q. =  f- , so that -8 = (#//*) - R, //,— 1
Since /A > 1, both terms are of the same sign ; and thus it appears that the aberration can never vanish, whatever may be the ratio of r to s. Under these circumstances all that we can do is to ascertain for what form of lensand the, distance between thorn
